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Abstract
Breast milk can occasionally transmit serious viral and bacterial
infections to preterm infants. We present three cases of late-
onset neonatal sepsis, including one that resulted in death,
occurring in preterm infants. The likely source of the micro-
organisms in all three cases was expressed breast milk.
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The advantages of human breast milk as compared with for-
mula in preventing neonatal sepsis and necrotizing enteroco-
litis have been well established; hence its widespread use in
preterm infants [1,2,3]. However, breast milk can occasion-
ally transmit serious viral and bacterial diseases to the neo-
nate. Documented cases of infection with group B
streptococcus [4], Listeria species [5], methicillin-resistant
Staphylococcus aureus [6], Salmonella species [7] and Mycobac-
terium tuberculosis [8] report that the infection has been
transmitted by this route. We report three cases of late-
onset neonatal septicaemia in our unit, including one that
resulted in death, which were likely to have been caused by
contaminated expressed breast milk (EBM).
Two cases involved twins who were delivered via emer-
gency caesarean section at 32 weeks of gestation, following
an in vitro fertilization pregnancy. There was prolonged rup-
ture of membranes for 16 days, and antenatal steroids were
given. Twin II, a female, was born with Apgar scores of 7 at
1 min and 9 at 5 min.
She weighed 1.02 kg. She had mild respiratory distress
syndrome and was admitted to the neonatal intensive-care
unit. She received 48 h of continuous nasal positive airway
pressure, and intravenous benzylpenicillin and gentamicin.
After initial total parenteral nutrition, feeding with EBM was
commenced on day 5. The baby was on enteral feeds with
mother’s EBM by day 9.
On day 14, she developed a pyrexia of 37.5C. Blood
cultures were performed, and intravenous treatment with
teicoplanin and gentamicin was commenced. Feeding was
discontinued and she was started on intravenous ﬂuids.
Her condition gradually deteriorated. She was electively
intubated and ventilated. Intravenous treatment with
meropenem and ionotropic support was commenced. An
echocardiogram revealed poor contractility, and cranial
ultrasound revealed a left-sided grade 3 intraventricular
haemorrhage. Blood cultures became positive after 20 h,
with Gram-negative bacilli. On day 16 of life, the baby’s
neurological condition continued to deteriorate. Care was
withdrawn with parental consent, and the baby died. The
causative organism was identiﬁed as Escherichia coli. A bag
urine specimen obtained on day 14 showed <10 leukocytes/
lL, and E. coli was cultured. Cerebrospinal ﬂuid obtained
post-mortem showed scanty Gram-negative bacilli upon
microscopy.
Twin 1, a male, was born with Apgar scores of 8 at 1 min
and 9 at 5 min. His birthweight was 1.39 kg. He received
48 h of benzylpenicillin and gentamicin, and required nasal
positive airway pressure for respiratory distress syndrome
for 4 days. Enteral feeds with mother’s EBM were com-
menced on day 3. He remained well until day 15, when he
developed a pyrexia of 37.4C. Treatment with intravenous
gentamicin, meropenem and teicoplanin was commenced,
and EBM was discontinued. His blood cultures became posi-
tive at 11 h, with Gram-negative bacilli; however, he
remained stable. A lumbar puncture, after 5 days of antibiotic
treatment, was unremarkable. Antibiotics were continued for
10 days. He remained well, and was discharged with a nor-
mal examination on day 54.
E. coli isolates from both twins’ blood and maternal EBM
revealed indistinguishable strains upon molecular typing using
pulsed-ﬁeld gel electrophoresis (Fig. 1). There were no other
cases of E. coli infection in the unit during this period.
The third case, which occurred 2 years previously, was a
singleton female born by emergency caesarean section at
25 weeks of gestation. Her birthweight was 790 g. Her
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Apgar scores were 7 at 1 min and 8 at 5 min, and she was
intubated from birth. Empirical treatment with intravenous
penicillin and gentamicin was commenced, and continued for
10 days. On day 19, following initial total parenteral nutri-
tion, maternal EBM was commenced. On day 21, the baby
became clinically septic. Empirical treatment with cefotaxime
and gentamicin was commenced. Blood cultures subsequently
yielded Klebsiella pneumoniae. Owing to ongoing clinical sep-
sis, repeat blood cultures were obtained on day 26 that
yielded K. pneumoniae again. Antimicrobial treatment was
modiﬁed to meropenem, which was continued for 10 days.
The baby subsequently made a full recovery. The mother’s
EBM was sent for culture, and also yielded K. pneumoniae,
with an identical antibiogram. However, molecular typing
was not undertaken at that time. There were no other epi-
sodes of K. pneumoniae sepsis in the unit during the same
period.
There have been previous reports of contaminated
breast milk causing fatality in the neonate, but these have
been associated with concurrent mastitis [4,6]. However, in
our series, neither mother had mastitis. Unlike for human
donor milk, pasteurization and screening of milk from the
infant’s biological mother is not uniformly recommended
[9]. The immunoprotective constituents of human milk
are, however, stable after pasteurization at 56C for
30 min [10].
Late-onset neonatal sepsis is classically acquired from the
care-giving environment. We believe that the cause of sepsis
in these babies was contaminated maternal breast milk. In
the twins’ cases, the babies were being nursed in different
rooms within the unit, staffed by separate midwives, making
cross-contamination unlikely. Anecdotally, Gram-negative
sepsis is uncommon in this unit. Both mothers were giving
their own EBM. We follow standard guidelines for collecting,
handling and storing breast milk [11]. Fresh EBM is stored in
a refrigerator at 2–4C for a maximum of 48 h. Otherwise,
milk is frozen at )20C for a maximum of 3 months. It is
not current practice to routinely screen breast milk.
It would be impossible to attribute with certainty the sep-
ticaemia in these infants to contaminated breast milk. We
cannot rule out the possibility of sepsis arising endogenously
in the infants as a result of colonization via direct handling by
the mother. However, infection control measures with
regard to parental handling of infants are strictly adhered to
in the unit. We acknowledge that the vast majority of infants
fed with EBM do not encounter any problems, despite being
exposed to bacteria in breast milk [12].
Further research is required to deﬁne what constitutes
signiﬁcant microbial contamination of breast milk. Strict
hygiene procedures should be observed during breast milk
expression. Routine screening and pasteurization of breast
milk administered to preterm infants should be considered.
We suggest that, in cases of unexplained late-onset or
recurrent neonatal sepsis, or concurrent sepsis in siblings,
EBM should be considered as a possible source of
infection.
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FIG. 1. PFGE of XbaI DNA digests showing indistinguishable banding
patterns. Lane M - molecular marker, Lane A - Twin I, Lane B - Twin
2, Lane C - Mother.
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